What is claimed is : / 
1 ^™ 1 • A 11 automated sales promotion selection system comprising: 
^ ft 3X1 ^P 11 * device that receives customer data relating to purchases of 

3 £*J{ i tems by customers; / 

4 a computer system including a central processing unit and a storage 

5 unit including a purchase advisor neural network and a plurality of item 

6 identifiers that identify items available for purchase, wherein the purchase 

7 advisor neural network responds to customer data received from the input 

8 device by determining if one or more of the item identifiers stored in the 

9 storage unit corresponds to an itemAikely to be purchased by one of the 

10 customers and identifies a sales promotion relating to the item, and wherein 

1 1 the central processing unit selectively adapts the response of the purchase 

12 advisor neural network in response to customer data; and 

13 an output device that receives the item identifiers of the likely 

14 purchases determined by the purchase advisor neural network. 

1 2. The automated sales promotion ^election system of claim 1, wherein the 

2 customer data received by the customer information device includes data relating to a 

3 purchase of one or more items that occurred during a current customer visit to a 

4 purchase location, and wherein the iden/ified sales promotion comprises a list of items 

5 to be suggested for purchase during the current customer visit. 

1 3. The automated sales promotion selection system of claim 1, wherein the 

2 central processing unit assigns the/tems^Jurchased by the customer during the present 

3 customer visit into predetermined^ purchase/classes comprising items frequently 

4 purchased together, wherein themurchase advisor nem^tnetwork determines an item 

5 likely to be purchased by receiving the\Durchas£*e!ass assignments from the central 

6 processing unit and identifying as likely to be purchased those items that are members 

7 of a purchase class observedno be in a purchase by the customer but are missing from 

8 the items purchased, and wtterein the identified sales promotion comprises a listing of 

9 at least one of the items determined to be missing from one of the purchase classes to 
10 be suggested to the customer for purchase during the current customer visit. 
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1 4. The automated sales promotiop selection system of claim 3, wherein the 

2 central processing unit selectively adapts the response of the purchase advisor neural 

3 network by updating at least one predetermined purchase class based upon purchase 

4 data from previous customer transactions. 

1 5. The automated sales promotion selection system of claim 1, wherein the 

2 storage unit further includes a customer demographics neural network that estimates 

3 buying characteristics of one or more customers most likely to be at a purchase 

4 location, and also produces item identifiers comprising the estimated item purchases 

5 of the estimated customers. / 

1 6. The automated sales promo tiofa selection system of claim 5, wherein the 

2 central processing unit receives the itepulentifiers of the estimated purchases from 

3 the customer demographics n^aliierwork, segments the item identifiers into 

4 purchase classes, and provides the pnnWse advisor neural network with the 

5 segmented item identifiers aa input; and wherein the purchj^e advisor neural network 

6 responds to the input by detepnining if one or more optfie item identifiers corresponds 

7 to an item likely to be purchased o^cone ofthg^esfimated customers. 

1 7. The automated sales promotion selection system of claim 1, wherein the 

2 storage unit further includes a neural network training subsystem that collects a set of 

3 sales purchase data generated by customer purchases, selects a training epoch subset 

4 of the collected sales purcmase data, and performs a neural network training process 

5 with the selected data, anq wherein the neural network training subsystem further 

6 repeatedly collects data, selects a training subset, and performs the training process 

7 until all neural network training epoch data subsets in the collected sales purchase 

8 data have been processed. 

1 8. The automatep sales promotion selection system of claim 1, wherein the 

2 central processing unit s electively adapts the response of the purchase advisor neural 

3 network by retraining tf e purchase advisor neural network with purchase data from 

4 previous customer trans actions. 
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9. An apparatus comprising: 
a storage unit; 

a central processing unit configured to receive customer data relating 
to a current customer; and 

a purchase advisor neural nfetwork stored in the storage unit and 
configured to respond to the customer data received by the central processing 
unit and identify a sales promotion for the current customer, wherein the 
response of the purchase advisor neural network is selectively adaptable by the 
central processing unit in response to customer data. 
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10. The apparatus of claim 9, further comprising a plurality of item identifiers 
stored in the storage unit, the item identifiers/identifying items available for purchase, 
wherein the customer data includes data relating to purchases of items by the 
customer, and wherein the purchase advisor neural network is configured identify the 
sales promotion by determining if one or more of the item identifiers stored in the 
storage unit corresponds to an item likely to be purchased by the customer. 



1 11. The apparatus of claim 10/ wherein the customer data includes data 

2 relating to a purchase of one or morer items that occurred during a current customer 

3 visit to a purchase location, wherein the identified sales promotion comprises a list of 

4 items to be suggested for purchaser during tkfe cuirent customer visit, wherein the 

5 central processing unit assigns thife items/pnrchased by the customer during the present 

6 customer visit into predetermined purcnas^lasses comprisingltems frequently 

7 purchased together, wherein the purchase advisor neuraj^ffetwork determines an item 

8 likely to be purchased by receding the ptKchagp^i^ss assignments from the central 

9 processing unit and identifying as likely to be purchased those items that are members 

10 of a purchase class observed to be in a purchase by the customer but are missing from 

1 1 the items purchased, and wnerein the identified sales promotion comprises a listing of 

12 at least one of the items determined to be missing from one of the purchase classes to 

13 be suggested to the custcmier for purchase during the current customer visit. 

1 12. The apparatus of claim 1 1, wherein the central processing unit selectively 

2 adapts the response oy the purchase advisor neural network by updating at least one 
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3 predetermined purchase class based upon purchase data from previous customer 

4 transactions. 

1 13. The apparatus of claim 10, wherein the storage unit further includes a 

2 customer demographics neural networkrthat estimates buying characteristics of one or 

3 more customers most likely to be at a durchase location, and also produces item 

4 identifiers comprising the estimated item purchases of the estimated customers. 

1 14. The apparatus of claim 1j, wherein the central processing unit receives the 

2 item identifiers of the estimated purchases from the customer demographics neural 

3 network, segments the item identifiers into purchase classes, and provides the 

4 purchase advisor neural network with the segmented item identifiers as input; and 

5 wherein the purchase advisor neural neftwork responds to the input by determining if 

6 one or more of the item identifierfi/coriresnonds to an item likely to be purchased by 

7 one of the estimated customers. I I / / 

1 15. The apparatus of claim 10, wherein th^Corage unit further includes a 

2 neural network training subsyyemstj iat co llects a set of sales purchase data generated 

3 by customer purchases, selects a training epoch subset of the collected sales purchase 

4 data, and performs a neural network training process with the selected data, and 

5 wherein the neural network training subsystem further repeatedly collects data, selects 

6 a training subset, and performs the training process until all neural network training 

7 epoch data subsets in the collected sales purchase data have been processed. 

1 16. The apparatus/of claim 9, wherein the central processing unit selectively 

2 adapts the response of the purchase advisor neural network by retraining the purchase 

3 advisor neural network with purchase data from previous customer transactions. 
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A yv 17. A method of dynamically identifying sales opportunities for purchases of 

2 / items / 

3 by customers from an inventory of items, the method comprising: 

4 training a purchase advisor neural network that generates an output set 

5 of item identifiers comprising sales opportunities for purchases of the items; 

6 providing the trained purchase advisor neural network with customer 

7 data; / 

8 generating a sales opportunity output with the trained purchase advisor 

9 neural network in response to thp customer data, the output including one or 

10 more item identifiers that identify items in the inventory; 

1 1 selecting a set of item identifiers from among the sales opportunity 

12 output generated by the purchase advisor neural network as potential 

13 purchases from the inventoryfof items; and 

14 selectively adapting the response of the purchase advisor neural 

15 network in response to customer data. 

1 18. The method of claim 1 7, wherein providing customer data comprises 

2 providing the purchase advisor neural network with data that relates to a purchase of 

3 one or more items by a customer that occurred during a present visit by the customer 

4 to a purchase location. / 

1 19. The method of claim 17, wherein selecting item identifiers of potential 

2 purchases for the customer comprises/ /i\ 

3 estimating buying cl^acte^st/cs off one or more customers most likely 

4 to be at a purchase location/ and/ f / 

5 estimating item identifiers of items most likejy to be purchased by the 

6 estimated customers. / \ y 

1 20. The method of claim 17, wherein training the purchase advisor neural 

2 network comprises: / 

3 collecting a set of sales purchase data for a plurality of customers; 

4 selecting a framing epoch subset of the collected sales purchase data; 
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5 performing a neural network training process with the selected data in 

6 which network coefficients are m/dified; and 

7 repeating the selection of training epoch subsets and the performance 

8 of the neural network training process until all neural network training epoch 

9 data subsets in the collected sales purchase data have been processed. 

1 21 . The method of claim 17, wherein providing customer data comprises: 

2 training a demographics neural network that generates an output set of 

3 data defining predicted pnrchases^f customers during a purchasing 

4 transaction; / /V I 

5 providing the trained demographics neural network with prediction 

6 data comprising the current dare* Current time of day, and environmental 

7 information; and / I / 

8 generating with tlr^emograpljie^neural network predicted customer 

9 purchases. / 

1 22. The method of claim 17, wherein selectively adapting the response of the 

2 purchase advisor neural network includes retraining the purchase advisor neural 

3 network with purchase data from previous customer transactions. 

i 
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23. A method of dynamically identifying a sales opportunity for a customer, 
the method comprising: 

3 receiving customer data relating to a current customer; 

4 generating with a purchase advisor neural network a sales opportunity 

5 output for the current customer in response to the customer data; and 

6 selectively adapting the response of the purchase advisor neural 

7 network in response to customer data from previous customer transactions. 



1 24. The method of claim 23, wherein the customer data includes data relating 

2 to a selection of one or more items by a customer that occurred during a present visit 

3 by the customer to a purchase location, and wherein the sales opportunity output 

4 includes one or more item identifiers that identify additional items in the inventory. 
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25. The method of claim 23/ wherein selectively adapting the response of the 
purchase advisor neural network i^cluc^sr^training the purchase advisor neural 
network with purchase data fromA>r§!Viibus Customer transactions. 




26. The method of claipi 2(3, further comprising: 

providing a deinogf^phics neuj^tfietwork with prediction data 
comprising the current date, current time of day, and environmental 
information; and 

generating with the demographics neural network an output set of data 
defining predicted purchases of customers during a purchasing transaction 
based upon ther prediction data. 
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1 27. An automated sales promotion selection system comprising: 

2 an input device that receives prediction data; 

3 a computer system including a/central processing unit and a storage 

4 unit including a customer demographics neural network that responds to the 

5 prediction data by estimating the buying characteristics of a customer likely to 

6 be at a purchase location, the central processing unit configured to identify a 

7 sales promotion based upon the estimated buying characteristics; and 

8 an output device that receiws the sales promotion. 

1 28. The automated sales promotion selection system of claim 27, wherein the 

2 computer system further includes: / 

3 a plurality of item identifiers stored in the storage unit that identify 

4 items available for purchase; and 

5 a purchase advisor neural networksiored in the storage unit that 

6 responds to the estimated buying characteristics by determining if one or more 

7 of the item identifiers stored in the stomgerlfiik corresponds to an item likely 

8 to be purchased by the customer likely to be at the purchase location and 

9 identifies a sales promotion/relating to/fne item. 

1 29. The automated sales promotion system of claim 28, wherein the customer 

2 demographics neural network generates item identifiers of estimated purchases; 

3 wherein the central processing unit receives the item identifiers of the estimated 

4 purchases from the customer danographics neural network, segments the item 

5 identifiers into purchase classes, and provides the purchase advisor neural network 

6 with the segmented item identifiers as input; and wherein the purchase advisor neural 

7 network responds to the inpiu by determining if one or more of the item identifiers 

8 corresponds to an item likely to be purchased by one of the estimated customers. 

1 30. The automates sales promotion selection system of claim 27, wherein the 

2 prediction data is selected from the group consisting of current date, current time of 

3 day, environmental information, and combinations thereof. 
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31. An apparatus comprising: 
a storage unit; 

a central processing unit configured to receive prediction data; and 
a customer demographics neural network that responds to the 
prediction data receivec by the central processing unit by estimating the 
buying characteristics < f a customer likely to be at a purchase location, 
wherein the central processing unit is configured to identify a sales promotion 
based upon the estimated buying characteristics. 



32. The apparatus of claim 31, further comprising: 

a plurality of item identifiers stored in the storage unit, the item 
identifiers identifying items availajpielbr purchase; and 

a purchase advisor neural network stored in the storage unit and 
configured to respond to the e/timate^buying characteristics by determining if 
one or more of theatem identifiers ^o?ed in the storage unit corresponds to an 
item likely to be purchased by ihe^izfustomer likely to be at the purchase 
location and to identify a sares^romotion relating to the item. 

33. The apparatus of claim 32, wherein the customer demographics neural 
network is configured to generate item identifiers of estimated purchases; wherein the 
central processing unit js configured to receive the item identifiers of the estimated 
purchases from the customer demographics neural network, segment the item 
identifiers into purchase classes, and provide the purchase advisor neural network 
with the segmented item identifiers as input; and wherein the purchase advisor neural 
network is configured jto respond to the input by determining if one or more of the 
item identifiers corresponds to an item likely to be purchased by one of the estimated 
customers. 



34. The apparatus of claim 31, wherein the prediction data is selected from 
the group consisting/ of current date, current time of day, environmental information, 
and combinations thereof. 
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35. A method of dynamically identifying sales opportunities for purchases of 
items by customers from an inventory of items, the method comprising: 

generating with a customer demographics neural network estimated 
buying characteristics of a customer likely to be at a purchase location in 
response to predicti an data received by the customer demographics neural 



network; and 

identifying ^ 
characteristics. 



sales promotion based upon the estimated buying 



36. The method of ;laim 35, wherein the estimated buying characteristics 
includes estimated item idei tifiers of items most likely to be purchased by estimated 
customers, and wherein idei tifying the sales promotion includes generating with a 

ork a sales opportunity output responsive to the 
ics, the sales opportfmity output including one or more 
tems in the iifventor 



purchase advisor neural netv * 
estimated buying characteris 
item identifiers that identify 



37. The method of cl aim 36, 
response of the purchase advisor nei 
previous customer transactioi 



ther cdmprjfsing selectively adapting the 
network m response to customer data from 
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38. The method of claim 36, further comprising: 

training the purdhase advisor neural network; 

providing the trained purchase advisor neural network with customer 

data; 

generating a sale^ opportunity output with the trained purchase advisor 
neural network in response to the customer data, the output including one or 
more item identifiers that identify items in the inventory; and 

selecting a set of it&m identifiers from among the sales opportunity 
output generated by the purchase advisor neural network as potential 
purchases from the inventoiW of items. 
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